J. Kor. Soc. Fish. Tech. 42(3), 134 — 147, 2006 U B I B, 42(3), 134 - 147, 2006

SEZU| - O|FFE| - ZUEAY . Maw . 2ER . K|

BRI, RA ST S A A 2 S AR, A GO S AP IR L,
FRFARGY GAFAATE ANBYZAY, FEFAAGY FAFHY

A model experiment on the underwater shape of
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A model experiment using circulation water channel was carried out to investigate the dynamic
characteristics of bottom trawl net which can be used in sea mount of North Pacific. Hydrodynamic
resistance and shape variation according to the flow velocity and angle of hand rope transformation for net
were measured, and experimental value was analyzed as the value of full-scale bottom trawl net. The results
summarized are as follows; At the 30° of angle of hand rope to net, hydrodynamic resistance varied from
0.5kgf to 2.68kgf as the flow velocity increased between 0.31m/s and 0.92m/s, and formula of
hydrodynamic resistance for the model net was F,,=3.04 - V', At the fixed angle of hand rope, Net height
was low and Net width was high according to the increase of flow velocity, and in addition, vertical opening
was low and Net width was high by the increase of angle of hand rope at the fixed flow velocity. At the 30°
of angle of hand rope to net, net opening area was 0.214m? as flow velocity was 0.61m/s, and formula of net
opening area for the model net was S, = —0.220+0.35. At the 30° of angle of hand rope to net, catch
efficiency seemed to be highest as 0.139m%/s of filtering volume at the 0.76m/s(5kt’s) of flow velocity.
Shape variation of net showed the gradual laminar transform for the variation of flow velocity but there

needed some improvements due to the occurrence of shortening at the ahead of wing net.
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Fig. 1. General arrangement of the full-scale bottom trawl net.
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Fig. 2. Schematic drawing of head rope for bottom trawl
net.
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Fig. 5. Schematic drawing of Head rope, Ground rope and net pendant arrangement for the model trawl net.

Table 1. The model net of the Tauti’ s similarity ratio
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Table 2. Principal characteristics of circulating water
channel

Terms Specifications
Water capacity (ton) 280
Measuring window (m) 8.0(L) x 2.8(B) x 1.4(H)
depth (m) 1.4
Current velocity (m/s) 0-3
2 impellers(4 blades),

t
Impeller & motor AC 90KW X 2

Fig. 6. Schematic drawing of vertical circulating water
channel.
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Table 3. Flow speed by main motor revolution(rpm)

Towing Speed  MAIN Motor  Experimental Flow Speed
(Knot) (RPM) (m/s)

29 - HAE

Table 4. Relationship between the angle of hand rope and
distance of strut bar

Angle of hand rope 20° 25° 30° 35°

2.0 25 0.31
3.0 36 0.46
4.0 45 0.61
5.0 59 0.76
6.0 71 0.92

Distance of Strut bar (mm) 1,450 1,782 2,120 2,432
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Fig. 8. Schematic drawing of experimental equipments.
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Table 5. Relationship between hydrodynamic resistance
(kgf) and flow speed as a function of angle of hand rope

Angle of hand rope

Flow speed (m/s) 20 2 30 33
0.31 0.44 0.46 0.50 0.54
0.46 0.81 0.85 091 0.95
0.61 1.28 1.33 1.40 1.46
0.76 1.85 1.94 2.01 2.10
0.92 2.48 2.59 2.68 2.78
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Fig. 9. Relationship between hydrodynamic resistance
and angle of head rope.
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Fig. 10. Relationship between hydrodynamic resistance
and flow speed.
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Table 6. Relationship between net height(mm) and flow
speed as a function of angle of hand rope

Angle of hand rope

Flow speed (m/s) 20 25 30 35

0.31 365 346 336 326

0.46 352 321 298 281

0.61 302 276 252 242

0.76 254 225 208 193

0.92 218 196 175 159
400

B 8 8

Net height (mm)

8

02 04 08 08 10

Flow Speed (m/s)
Fig. 11. Relationship between net height and flow speed.
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Fig. 12. Relationship between net height and angle of
hand rope.
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Table 7. Relationship between net width(mm) and flow
speed as a function of angle of hand rope

Angle of hand rope

Flow speed (m/s) 20 2 30 3

0.31 659 753 837 910
0.46 673 770 848 925
0.61 678 772 848 927
0.76 688 780 859 931
0.92 692 788 872 948
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Fig. 13. Relationship between net width and flow speed.
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Fig. 14. Relationship between net width and angle of
hand rope.
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at 6.0 kt's

Fig. 15. Net shape according to flow speed of angle of hand rope 30°.
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Fig. 17. Relationship between mouth area and flow speed.
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